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Name of Source: ﬂ?@CﬁiUﬂdZQ L”qul/égs Tested: 53()?. Test Dace: K&/V12L1L19<?&

<" 1. A stack test shall consist of three valid rumns or, at a minimum, V//
two valid runs if one run is voided. 1Is this a valid test? YES_Y_ NO
If no, inform the District or the source that the test is
unacceptable and should be redone. Your review is over.

B . b . I e I I A I I IR N I I i it R e R

gq. 1 PPMppy = PPMygpp/(1-% Moisture as Decimal)

Eq. 2 PPMppy@ 7% Oy = PPMppy*(20.9-7)/(20.9-Stack 0y)

Eq. 3 PPMppy@ 12% COp = PPMppo*12/Stack COyp

--------------------------------------------------------------------------------

2. If the limit is in PPMppy ©OF in PPMppy corrected to a certain 0, or f
C0, value, solve Eq. 1-3. Do your results match the consultant’s? YES__ NO__
If no, fix the problem or call the consultant for a correction.

Eq. 4 mg/DSCM = PPMppy*Molecular Weight of Gas/24.06
Eq. 5 Lb/DSCF = 2.595%107J*PBMppy*Molecular Weight of Gas

Eq. 6 Lb/DSCF = 6.243%10~8%(mg/DSCHM)

Eq. 7 Lb/Hr = 60*DSCRM*(Lb/DSCF) Eq. 8 Lb/10® BTU = (Lb/Hr)/(105 BTU/Hr)

b/108 BTU = (Lb/DSCF)*F Factor*20.9/(20.9-Stack 0p) “r=:-

------------------------------------------------------------------------------

3. If the limit.is in mg/DSCM, Lb/DSCF, Lb/Hr, or Lb/10% BTU, solve .

& the needed Eq. Eq. 1-3 may also be needed. Do your results match ka/
the consultant’s? ' ©oe T YES_ NO Y
If no, fix the problem or call the consultant for a correction.. pdﬂlif//

D R il T R R el ittt T I I L L R o

Eq. 10 % Capture Eff. = (Lb VOC/Hr to Control Equivp.)*100
' (Lb VOC/Hr Input to Process)

Eq. 11 % Destruction Eff. = (Inlet Ib VOC/Hr -Outlet Ib VOC/Hr)*100
(Inlet Lb VOC/Hr) -

s S Sme TR — 2 % e I - — e e BRSO = '_"""—-'""""" o
Eq. 12 % Overall Eff. = (% Cap. Eff./100)*(% Dest. Eff./100)*100
4, If the limit is in terms of % Capture Eff., % Dest. Eff., or:s
Overall Eff., solve the needed Eq. Eq. 1-9 may also be needed. k”fq
Do your results match the consultant’s? YES___ NO___
If no, fix the problem or call the consultant for a correction.
5. Is the three run(or two run) average correct? YES.EfEO__
If no, write in the correct average.
6. Is the average result in compliance? YES_ No__.
If no, the District should issue an NOV.
7. Was the source operating at a level representative of full
capacity? YES___ NO__
th ' 1f no, the permit release may need to provide conditions to cap
the source at the test level until a stack test at a higher e 678‘49
production level(showing compliance) is performed. If the test

was not for permit release, other actions may be warranted.
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o PARTICULATE CHECKLIST

Name of; Source: QMW Z._“ /Y\-Q/ Test Date: f\)O\/ ZL'L {qqg

1. Are the isokinetics per run between 90 and 110%? YESX{ NO
If the %I for a run is outside the range, void the run. See 5. -

2. Is the sample volume per run > 30 DSCF? YESi:/NO__
If the sample volume for a run is < 30 DSCF, void the run. See 5,

3. Is the sample time per run > 60 min.? YESY No__
Tf the eample time for 3 rom iz < 0 min., veld the run., Sae. 5.

4. Is the sample time per sample point > two min.? YES“ NO
If the sample time per point for a run is < two min., void the
run. See S. ' ' ' '

S. A stack test shall consist of three valid runs or, at a minimum,
two valid runs if one run is voided. Is this a valid test? YES__ NO___
If no, inform the District or the source that the test is
unacceptable and should be redone. Your review is over.

6. Is the total particulate per run added correctly? ygsii/&o__
If. an incorrect total is found, correct the total and the results
or call the consultant and ask for a correction.

7. Was the backhalf included in the total particulate? YESi:f;O__
NSPS sources are exempt from including the backhalf. All other
sources must include the backhalf. If they don't, the test
is invalid. See 5.
Eq. 1 Gr/DSCF = 15.43% g of part./sample volume of run in DSCF
Eq. 2 Gr/DSCF @ 12% CO, = (Gr/DSCF)*12/Stack CO,
Eq. 3 Gr/DSCF @ 72 0, = (Gr/DSCF)*(20.9-7)/(20.9-Stack 0;)
Eq. & Lb/DSCF = (Gr/DSCF)/7000° Eq. 5 Lb/MLbpgy = 385.6%10°*(Lb/DSCF) /MWpry
Eq. 6 Lb/MLbygr = 385.6%10° (Lb/DSCF)*(1- (% Moisture/100))/MWyzr
Eq. 7 Lb/Hr ~ 60*DSCFM*(Lb/DSCF) Eﬁ. 8 Lb/10° BTU = (Lb/Hr)/(10° BTU/Hr)
Eq. 9 Lb/10° BTU - CLb/DSCF)*? Factor*20.9/(20.9-Stack 6Q

8. If the emission limit is in Gr/DSC?, Lb/DSCF, 1b/MLb, Llb/Hr or /\J/?X
Lb/10* BTU, solve the needed Eq.- Do -your results match the ,
consultant’s? YES___ NO__
If no, fix the problem or call the consultant for a correction.

9. Is the three run(or two run) average correct?’ YES)i/NO__
If no, write in the correct average.

10. Is the average result in compliance? ] YES;:(;O_;
If no, the District should issue an NOV.

11. Was the source operating at a level representative of full V//‘
capacicty? YES__ NO__
If no, the permit release may need to provide conditions to cap p)
the source at the test level until a stack test at a higher C?Z; A&

production level(showing compliance). is performed.- If the test
was not for permit release, other actions may be warranted.



ROCKWELL LIME COMPANY

4110 Rockwood Rd., Manitowoc, WI 54220-9619 920-682-7771 ¢ 1-800-558-7711 e Fax: 920-682—7

January 18, 1999

Mr. James Crawford, P.E.

State of Wisconsin \ Department of Natural Resources
Lake Michigan District Headquarters

P.O. Box 10448

1125 North Military Ave.

Green Bay, WI 54307-0448

Dear Mr, Crawford:

Enclosed are two _;(2) coples of Env1r0nmental Momtormg & Technologles (EMT) Report No.
98-530, detaili ' ures fo]lowed and results obtained, -from the emissions compliance
test program  kiln at Rockwell Lime Company on November 24, 1998. Attached
to the back:of acop ____'of the opa01ty strip chart for the period during the test and a

copy of the proxinéa__ ¢ an lmate'- ana1y51s report on theméoa]/petroleum coke blend that was
used during the test. . - _ . !

I would like to suggest that the ﬁrst partlcu amplé est thrown out due to the fact that it is
208% higher than the average of the other two (2) tests and is 860% higher than the average of
our last two (2) stack tests. I have contacted EMT and the only explanation that they could give
me was that the sample volume for test #1 was very close to the minimum required. 1 have also
checked our records and found that all of the filter bags for the baghouse on #2 kiln were replaced
in July of 1998 which represents only four (4) months of operating time. During the previous two
(2) stack tests, we had an average of 11 months operating time. Since filter bag efficiency is
directly related to the amount of dust cake built up on the bags, this could explain why the 1998
stack test results were dramatically higher than the previous two (2) stack tests.

If you have any questions or require additional information regarding this report, feel free to call
me at (414) 682-7771.

Sincerely,

ROCKWELL LIME COMPANY

Q
/ QWQ
Donald R. Brisch

V. P. of Operations

National Suppliers of quality lime products for construction, industrial and environmental uses . . . since 1906.
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EMT Report Number 98-530
Compliance Lime Kiln Test Program for
ROCKWELL LIME COMPANY
Manitowoc, Wisconsin
Test Date: November 24, 1998
Report Date: December 31, 1998

ENVIRONMENTAL
MONITORING AND
TECHNOLOGIES, INC.

8100 North Austin Avenue Analyticai Testing
Morton Grove, Nlfinois 60053-3203 Waste Water Monitoring
847/967-6666 Fieid Services

FAX: 847/967-6735 Source Emissions

Groundwater Monitoring
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ENVIRONMENTAL
MONITORING AND

TECHNOLOGIES, INC.

8100 North Austin Avenue Groundwater Monitoring Waste Characterization (RCRA)
Morton Grove, Hflinois 60053-3203 Laboratory Services Wastewater Compliance Monitoring
847-967-6666 Mobile Laboratory Services * Pretreatment

FAX: 847-967-6735 Source Emissions » User Charge

December 31, 1998

Mr. Don Brisch

Rockwell Lime Company
4110 Rockwood Road
Manitowoc, Wi 54220

Re: EMT Report Number 98-530
Compliance Emissions Test Program
Lime Kiln Exhaust

Dear Mr. Brisch:

Enclosed please find three copies of Environmental Monitoring and
Technologies' Report No. 98-530, detailing the procedures followed
and results obtained, from the emissions compliance test program
performed at the Rockwell Lime facility in Manitowoc, Wisconsin.

All procedures followed, data obtained, and resulting calculations
from the study are contained herein. The accuracy of this data has
been verified and is complete, to the best of my knowledge.

If you have questions, or require additional information regarding this
report, feel free to call me at 847/967-6666.

Sipgerely,

Jay Whitaker
Director, Source Emissions Department

JW/tms



EMT Report 98-530
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EMT Report 98-530

OBJECTIVE

¥
-

3 i
2 i
PRI

s
| :
!4
4

Rockwell Lime Company, of Manitowoc, Wisconsin, retained Environmental
Monitoring and Technologies, Inc., to conduct a compliance test program upon
nne timea Kiln Exhaust at the Rackwell facility in Manitowoc, Wisconsin.

The intent of this test program was to demonstrate compliance with Wisconsin
DNR Permit No. 93-RV-108, dated February 7, 1995.

Testing was performed as per the guidelines of the Wisconsin Department of
Natural Resources (WDNR) and the United States Environmental Protection
Agency (USEPA).

Parameters determined were:

Stack gas velocity - ft. Per second

Volumetric flow rate - acfm, scfh, dscfh

Oxygen and carbon dioxide content of stack gas - %
Gas moisture content - % by volume

Gas temperature - °F

Particulate matter - gr/dscf, Ib/hr

Condensible particulate (back-half) - gr/dscf, Ib/hr
Opacity - by CEM

* % F  *

% % % %

Coordinating the sampling program were:

Don Brisch.................. Rockwell Lime Co'm'béﬁag/
Jay Whitaker............... EMT Source Emissions Director
Mike Betka..................EMT Project Manager

Mr. James Crawford, and Ms. Jeannine Campion of the Wisconsin Department
of Natural Resources, Green Bay Area Office, were also present to observe the
testing.

Environmental Monitoring and Technologies, Inc. Page 1




EMT Report 98-530

INTRODUCTION
Overview of Project

Rockwell Lime Company is located at 4110 Rockwood Road, in Manitowoc,
Wisconsin.

Three (3) one-hour runs were performed on November 24, 1998, at the Lime
Kiln Baghouse Exhaust, for particulate emissions, condensible particulate, and
sulfur dioxide.

Sampling Location

The sampling location complied with the requirements in 40 CFR, Part 60,
Appendix A, Method 1, with the following exception:

“B” dimension of approximately 6.5 ft. = approx. 1.08 dia.
This deviation was previously deemed acceptable by Mr. Jim Crawford, of the
Wisconsin DNR for the 1996 compliance test program, and was addressed in
EMT Protocol 98-530.

The test ports were located beyond all existing pollution control devices.

The sampling location at the Lime Kiln Exhaust has a stack area of 27.494 ft.

Environmental Monitoring and Technologies, Inc.

Page 2



EMT Report 98-530

SUMMARY OF SAMPLING
EMT performed the following USEPA procedures to meet the requirements of their

specified work. These methods may be referenced in Title 40, Code of Federal
Regulations, Part 60, Appendix A, Part 51, Appendix M, and the applicable ASTM

Anrimante

The methods are titled as follows:
EPA Method 1 Sample and Velocity Traverses for Stationary Sources

EPA Method 2 Determination of Stack Gas Velocity and Volumetric Flow Rate
(Type S Pitot Tube)

EPA Method 3 Gas Analysis for the Determination of Dry Molecular Weight
EPA Method 4 Determination of Moisture Content in Stack Gas

EPA Method 5 Determination of Particulate Emissions from Stationary Sources
(WI modified method)

EPA Method 6C  Determination of Sulfur Dioxide Emissions from Stationary
Sources (Instrument Analyzer Procedure)

EPA Method 19 Determination of Sulfur Dioxide Removal Efficiency and
Particulate Matter, Sulfur Dioxide, and Nitrogen Oxides
Emission Rates

EPA Method 202 Determination of Condensible Particulate Emissions

EMT also adhered to the following EPA and ASTM procedures:

EPA 600/9-76-005 Quality Assurance Handbook for Air Pollution
Measurement Systems, Vol. 1, Principles, 1976

EPA 600/4-77-027b Quality Assurance Handbook for Air Pollution
Measurement Systems, Vol. ill, 1979

ASTM E 300-92 Standard Practice for Sampling Industrial Chemicals,
1992

Environmental Monitoring and Technologies, Inc. Page 3



EMT Report 98-530

Determination of Volumetric Flow Rate

At the Lime Kiln Baghouse Exhaust, EMT sampled in accordance with
EPA Methods 14
1. Teflon Tape was used on all joints to seal sample train.

As part of each test run, the following was acquired:

a. a multi-point integrated gas sample was collected in order to
determine the carbon dioxide content using Orsat gas analysis.
the gas flow was determined.

a point-by-point temperature grid was established.
the stack gas moisture was determined.
the static pressure was determined.

©cooo

Determination of Particulate Matter (including Condensible Particuiate Matter)

Each test run for Particulate Matter was performed in accordance with EPA
Method 5, as well as adhering to WDNR requirements:
Teflon Tape was used on all joints to seal the sampling train.
Sampling was performed isokinetically.
Glass microfibre filters were used to collect particulate matter.
Particulate grain loading was determined.
"Back-half" condensible particulate matter was determined in
YL accordance with EPA Method 202.
}\ 6. Each test run was a minimum of 60 minutes in duration, with
' a minimum sample volume of 31.8 dscf. Three test runs were
performed.
7. Results are reported in gr/dscf, ib/hr and Ib/ton stone feed.

AEENWRIDES

Environmental Monitoring and Technologies, inc. Page 4



O N O N A AN AN 4 AR aE

- A B

EMT Report 98-530

Determination of Sulfur Dioxide

Each test run for Sulfur Dioxide was per formed in accordance with EPA Method 6C,
as well as adhering to WDNR requirements:

1.

2.

An integrated gas sample was extracted and drawn through a
Bovar/Western Researcn 721 SO, monitor.

The sample gas was drawn through a heated sample line to prevent
condensation prior to the gas conditioner.

Protocol calibration gases were used to calibrate this instrument
Before and after every run.

A datalogger was used to collect data.

Results are expressed as ppmv db, and Ib/hr.,

Heat input is determined from the hourly average recorded during
testing. Natural gas consumption and coal consumption was
continuously monitored during testing.

F-factor for the above fuels is determined from Title 40, Code of
Federal Regulations, Appendix A. Park 60, Method 19, Table 19-1.

Visual Determination of the Opacity of Emissions from Stationary Sources

As per conversations with Mr. James Crawford, of the Wisconsin Department of
Natural Resources, Green Bay Office, and as addressed in EMT Protocol 98-530,
Opacity CEM data will be acceptable for the determination of visible emissions.

Strip chart to be submitted directly to the Wisconsin DNR, by Rockwell Lime
Company, along with this report.

Environmental Monitoring and Technologies, Inc. Page 5
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EMT Report 98-530

QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES

Quality Control Procedures

Quality Control Procedures for all aspects of field sampling; sample preservation,
holding time, reagent quality, analytical method, analyst training and safety,
instrument cleaning, calibration and safety are followed. These procedures are
consistent with EPA Guidelines documented in “Quality Assurance Handbook for
Air Pollution Measurement Systems;" Volume I, "Stationary Source Specific
Methods:" (EPA-600/4-77-027b).

All appropriate equipment is calibrated at EMT"s laboratory prior to delivery to the

job site.

Chain of Custody

Documentation of the chain of custody of samples and data obtained during
the test program is essential for insuring the validity of the test program resuilts.
These procedures are followed during sampling, sample and data transport,
sample preparation and analysis, storage of data, as well as archived samples
and reported results.

EMT foliows the protocol listed in SW 846, Section 1.3 during field sampling and
in-house laboratory analysis.

EMT Calibration Procedures and Frequency Chart

Dry gas meter:

Thermometers:

Probe Heating

Acceptable if Yi=Y+ 2% Calibrated vs. Standard meter.
Impinger thermometer accurate within £ 1°C, dry gas meter
thermometer within £ 3°C over range, stack temperature sensor
+1.5% of absolute temperature.

Capable of maintaining 248°F+25° at a flow of 0.71 ft./min.

System:
Barometer: Accurate within + 2.5 mm(0.1in) Hg of Hg in glass barometer.
Calibrated vs. Hg in glass barometer.

Type S Pitot Calibrated initially in the lab. Before and after each test run
tube: visual inspection.
Stack gas Acceptable if capable of measuring within + 1.5% of minimum
temperature stack temperature. Calibrated initially and after each field
measurement testing program.
system:

Environmental Monitoring and Technologies, inc. Page 6



EMT Report 98-630

SUMMARY OF RESULTS
Summaries of test results from the emissions compliance test program conducted
at Rockwell Lime Company, on November 24,1988, as well as process data

furnished by Rockwell Lime Company, is presented in the tables on the following
pages.

Appendix A contains all Calculations Summary Pages, Field Data Sheets,
and Monitor Data.

Appendix B contains Laboratory Results and Chain of Custody Forms.

Appendix C contains Calibration Data and Cylinder Gas Certification Sheets.

Environmental Monitoring and Technologies, Inc. Page 7
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ENVIRONMENTAL

MONITORING AND
TECHNOLOGIES, INC.
8100 North Austin Avenue Groundwaler Monitoring Waste Characterization (RCRA)
Morton Grove, lilinois 60053-3203 Laboratory Services Wastewater Compliance Monitoring
847-967-6666 Mobile Laboratory Services = Pretreatment
FAX: 847-967-6735 Source Emissions ° User Charge

FAX TRANSMISSION NOTICE

pate: < -19-49
Time: 4 “30\40/”‘"3
£

Tor T CrhforD
Company: (L2 DN @;/ GeEr A, ./&13
Fox Number: Q@2 0- YG2~ 5913

Sender: TEvDEe Sosn i>v

You should receive _ :.....2 pages, including this notice. If you do not
receive all pages. please call the sender immediatefy, This transmission
includes:

Comments:__ZE(/l.S&D p%é‘s S +9 ﬁc}éso A/FF&T@
_:f:_Qﬁ;éQ-_SummaﬁZ.Jj_QdﬁQ‘s___

Our FAX Number is: (847) 867-6735

THIS MESSAGE IS INTENDED ONLY FOR THE (USE QF THE INDIVIDUAL OR
ENTITY TO WHICH IT IS ADPRRESSED AND MAY.CONTAIN INFORMATION
THAT IS _PRIVILEGED. CONFIDENTIAL AND EXEMPT FROM DISCLOSURE
UNDER APPLICABLE LAW. IF THE READER OF THIS MESSAGE IS NOT THE
INTENDED RECIPIENT,YOU ARFE HEREBY NOTIFIED THAT ANY DISSEM-
INATION, DISTRIBUTION OR COPYING OF THIS COMMUNICATION IS
STRICTLY PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION
IN ERROR, PLEASE NOTIFY US IMMEDIATELY, BY TELEPHONE, AND
RETURN THE ORIGINAL MESSAGE TO US AT THE ABOVE ADDRESS VIA
THE U.S. POSTAL SERVICE. THANK YOU.
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EMT Report 98-530

SUMMARY TABLE #1 - LIME KILN EXHAUST RESULTS - REVISED

COMPANY:  Rockwelt i.ime Company
LOCATION:  Manitowoc, WI (Rockwood)
SOURCE: Lime Kiln Exhaust

TEST RUN 1

GAS PARAMETERS

Velocity (ft/sec) 372
Volume flow (acfm) 61286.4
Volume flow (scfh, wb) 2469353.3
Volume flow (dscfh) 23314694
Temperature (deg. F) 322.7
Oxygen (%) 15.0
Carbon Dioxide (%) 13.5
Moisture (% by volume) 5.6
PARTICULATE SAMPLE

Sample Volume (dscf) 32.647
Isokinetic 90.1
Mass Collected (mg) 113.3
Concentration (gr/dscf) 0.05355
Emission rate (Ib/hr) 17.84
Emission Rate, Ib/Ton Stone Feed . 0.75
SO2 RESULTS

S0O2 conc (ppm) 379.7
Emission rate (Ib/hr) 145.086
Emission rate (Ib/MMBTU) ATTY
PROCESS DATA s v 8
Heat input (MMBUu/hr) 81.53
Stone Feed (Tons/hr) 23.73

OPACITY RESULTS

38.5
63570.6
2402567.1
2278168.0
3744

13.8

13.0

5.2

47.430
99.4

58.5
0.01903
6.20
0.25

369.7
140.04

=1:660°

84.36
246

The Opacity CEM read "0" throughout the entire test period.
Strip chart attached to this report by Rockwell Lime Company, prior to submittal to WDNR.

Environmental Monitoring and Technologies, inc.

b

39.5
65084.7
2468783.9
2332083.0
3714

14.0

13.0

5.5

48.203
98.7

52.0
0.01665
5.55
0.23

394.5
162.98

- 81.60
24.47

1875

AVERAGE

33.4
63313.9
2446901.4
2313910.1
3556.2

14.3

13.2

5.4

0.02674
9.86

[ty

QBoo2
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Environmental Monitoring & Technologies, Inc. <
SUMMARY TABLE #2 - PROCESS DATA [ SUPPLEMENTARY RESULTS ~ REVISED e
Company: Rockwell Lime Company =3
Location: Manitowoc, WI -~
Source:  Lime Kiln Exhaust :
Run #: 1-3 ;;:
Date: 11-24-98 : -
Manufacturing Data Compiled During EMT's Stack Test on #2 Kiln 5
<
o
Natural Gas  Coal/Coke Blend  Stone Feed Baghouse Pressure Differential Readings Across Each Gompartment §
Test Run Time {CF) (Lbs) (Tons) #1 #2 #3 #4 #5 #6 #7 #8 S

#1 1009 - 1109 19,900 4,849 23.73 26 24 24 24 25 23 25 25

#2 1203 - 1303 20,400 5,137 24.60 2.7 25 24 24 2.1 21 22 2.6

#3 1344 - 1444 20,400 4,914 24 .47 21 22 2.2 2.2 20 2.1 22 2.2

Fuel Data Natural Gas  Coal/Coke Blend
Btu Value/ CFor Lb 1,012 12,404
P% Sulfur / CF or LB 2.90E-05 1.99

Total Heat Input MMBTU/hr = ((Nat. Gas CF x BTU Value) + (Coal/Coke Blend Lbs x BTU Value)) +1e06

ONTHOLINONJOLINON OYIANA

S02 Ib/MMBTU = SO2 Ibfhr + MMBTU/hr

Particulate ib/Ton Stone Feed = Particuiate {b/hr + Ton Stone Feed/hr

Heat Input SO2 SO2 Stone Feed Particulates Particulates
Test Run (MMBTU/hr) (Ib/hr) (Ib/IMMBTU) {Tons/hr) (Ibfhr) (bfTon Stone Feed)
#1 81.53 145.06 1.779 23.73 17.84 0.75
#2 84.36 140.04 1.660 24.60 6.20 025
#3 81.60 152.98 . 1.875 24.47 5.55 0.23

€003

Environmental Monitoring and Technologies, [nc. Page 9
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Environmental Monitoring & Technologies, Inc.
EPA. Methods 2-5 Moisture, Flow & Particulate Calculation Summary

Company Rockwell Lime
Location Manitowoc, Wi
Source Lime Kiin Baghouse Outlet
Run # - 1

AMPLE V ANDA D = 32.647 dscf
RO Tl l . F E = 0.056
GAS VOLUME FLOW RATE {dscfh) = 2331469.4 dscth
NT ¥ PART] E Fl R AND PROBE WA M = 496 mg
D iBLE E MATTER (CPM). INOR | Mj = §2.7 mg
NDENSIBLE P | i = 11.0 mp
3 T N
Mf x 0.001g/mg x 1/Vmstd x 15.43 gr/g = 0.0234 gr/dscf
INORGANIC CPM CONCENTRATION. (gr/dscf)
Mix 0.001g/mg x 1/Vmstd x 1543 gr/g = 0.0249 gr/dscf
ORGANIC CPM CONCENTRATION, (gr/dscf)
Mo x 0.001g/mg x 1/Vmstd x 15.43 gr/g = 0.0052 gr/dscf
JOTAL MEASURED PARTICULATE MATTER CONCENTRATION,. (gr/dscf) = 0.0535 gr/dscf
y, MISSI
2.205E-06 Ib/mg x Mf x dscfh x 1/Vmstd = 7.8105 {b/hr
INORGANIC CPM EMISSION RATE, (Ib/hr)
: .205E-06 Ib/mg x Mi x dscth x 1/Vmstd _ ... = 8.2986 Ib/hr
QRGANIC CPM EMISSION RATE, (lb/hr)
2.205E-06 Ib/mg X Mo x dscth x 1/Vmstd = 1.7322 Ib/hr
JOTAL MEASURED PARTICULATE EMISSION. RATE, (lb/hr) = 17.8413 b/hr
L Tl I INET .
100 % x (0.09450 x Ts°R x Vmstd) / (Ps x Vs x An x minutes x (1-Bws)) = 90.1 %
Gas Temperature, Ts°R = 782.7 Gas Velocity, Vs = 37.2
Absolute Gas Pressure, Ps = 29.78 1-Bws= 0.944

Area of Nozzle (sq.ft.), An = 0.0004276 minutes = 60
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Environmental Monitoring & Technologies, Inc.
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary

Company Rockwell Lime
Location Manitowoc, WI
Source Lime Kiln Baghouse Outlet
Run # 1
Date 11-24-98

Baromeltric (Pbar) 29.80 in.Hg Static Pressure (Pg) -0.21 in.H20
Meter Y Factor (Y) 0.9969 ' Volume Measured (Vm) 33.750 cubic ft.
Stack Area (As) 27.494 sq.ft. Square Root delta P 0.5532 in.H20
Oxygen 150 % AH 1.28 in.H20
Carbon Dioxide 13.5 % Gas Temperature (Ts) 322.7 °F
Impinger Condensate (Wi) 30 mi Meter Temp. (Tm) 835 °F
Silica Get Gain (Ws) 11 g CPM inorganic Mass (Mi) 52.7 mg
Front ¥z Particulate (Mf) 49.6 mg CPM Organic Mass (Mo) 11.0 mg
Run Time 60 minutes Nozzle Diameter (Dn) 0.280 inches
_SAM
17.64 x Vm X Y x (Pbar + 4H/13.6) x 1/Tm°R = 32.647 dscf
VOLUME OF WATER IN GAS SAMPLE, STANDARD CONDITIONS (Vwstd)
(Wi x 0.04707) + (Ws x 0.04715) = 1.931 scf
NT!
Vwstd / (Vmstd + Vwstd) 0.056

5.8 % by volume

GAS MOLECULAR WEIGHT. DRY BASIS (Md)
(0.44 x CO2%)+(0.32 x 02%)+(0.28 x (100 - 02% - CO2%))

30.76 1b/lb-mole

MOLE WETB
(Md x (1-Bws))+ (18 x Bws) = 30.05 Ib/lb-mole
PITOT TUBE COEFFICIENT (Cp) = 0.84
ABSOLUTE GAS PRESSURE, (Ps) Pbar + {Static Pressure/13.6) = 29.78 in. Hg
85.49 x Cp x Square Root delta P x {(Ts°R/(Ps x Ms))Az) = 37.2 ft/sec.

GAS VOLUME FLOW RATE, (acfm) Stack Area x Vs x 60

61286.4 acfm

GAS VOLUME FLOW RATE, (scfm)

acfm x Tstd x Ps / (Ts°R x Pstd) 41155.9 scfm

2469353.3 scth

]

GAS VOLUME FLOW RATE. (scfh) scfm x 60

GAS VOLUME FLOW RATE., (dscfm)

{1-Bws) x acfm x Tstd x Ps / (Ts°R x Pstd) 38857.8 dscfm

1]

GAS VOLUME FLOW RATE, (dscfh) dscfm x 60 2331469.4 dscfh
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Environmental Monitoring & Technologies, Inc.
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary

Company Rockwell Lime
Location Manitowoc, WI
Source Lime Kiln Baghouse Outlet
Run # 2
Date 11-24-98

A
, Barometric (Pbar) 29.80 in.Hg Static Pressure (Pg) -0.22 in.H20
) Meter Y Factor (Y) 0.9969 Volume Measured (Vm) 48.890 cubic ft.
’ Stack Area (As) 27.494 sq. ft. Square Root delta P 0.5551 in.H20
; Oxygen 138 % AH 2.38 in.H20
Carbon Dioxide 13.0 % Gas Temperature (Ts) 374.4 °F
‘ Impinger Condensate (Wi) 42 mL Meter Temp. (Tm) 83.4 °F
Silica Gel Gain (Ws) 13 g CPM Inorganic Mass (Mi)  22.9 mg
Front 2 Particulate (Mf)  32.0 mg CPM Organic Mass (Mo) 3.6 mg
‘ Run Time 60 minutes Nozzie Diameter (Dn) 0.325 inches
‘ Y A N
u 17.64 xVm x Y x (Pbar + *H/13.6) x 1/Tm°R = 47.430 dscf
VoL OF WATE P T Vwst
‘ (Wix0.04707) + (Ws x 0.04715) = 2.590 scf
PROPORT L ! R Y E(B
Vwstd / (Vmstd + Vwstd) = 0.052
| = 5.2 % by volume
R WEI Y
‘ (0.44 x CO2%)+(0.32 x 02%)+(0.28 x (100 - O2% - CO2%)) = 30.63 Ib/th-mole
‘ GAS MOLECULAR WEIGHT, WET BASIS (Ms)
(Md x (1-Bws))+ (18 x Bws) = 29.98 Ib/ib-mole
.! ;
PITOT TUBE COEFFICIENT (Cp) = 0.84
‘ 8 TE GA ; Pbar + (Static Pressure/13.6) = 29.78 in. Hg
A L LV
‘ 85.49 x Cp x Square Root delta P x ((Ts°R/(Ps x Ms))*V%) = 38.5 ft/sec.
[
GAS VOLUME FLOW RATE, {acfm) Stack Areax Vs x 60 = 63570.6 acfm
m VOLUME FLOW

.l

40042.8 scfm

i

acfm x Tstd x Ps / (Ts°R x Pstd)

B GAS VOLUME FLOW RATE, (scfh) Sefmx60 =  2402567.1 scfh
FLOW f]

(1-Bws) x acfm x Tstd x Ps / {Ts°R x Pstd) 37969.5 dscfm

1]

GAS VOLUME FLOW RATE. (dscfh) dscfm x 60 2278168.0 dscfh

l_ %, . &ﬂ.’




Environmental Monitoring & Technologies, Inc.
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary

Company Rockwell Lime
Location Manitowoc, W!
Source Lime Kiin Baghouse Outlet

Run # 2
Date 11.24-08

GAS SAMPLE VOLUME, DRY STANDARD CONDITIONS (Vmstd) = 47.430
TIONAL TURE TE Vv ME (Bw = 0.052
A E E h =  2278168.0
NT % PARTICULAT FILTER AND E f) = 32.0
CONDENSIBLE PARTICULATE MATTER (CPM), INORGANIC MASS (Mi) = 229
CONDENSIBLE PARTICULATE MATTER (CPM), ORGANIC MASS (Ma) = 36
Y2 PARTI NCE T r/dscf
Mf x 0.001g/mg x 1/Vmstd x 15.43 gr/g = 0.0104
NORGAN PM CO TRAT
Mi x 0.001g/mg x 1/Vmstd x 15.43 gr/g = 0.0074
G M ENTRATION
Mo x 0.001g/mg x 1/Vmstd x 15.43 gr/g = 0.0012
T L S T A = 0.0190
R % PAR EMI Ib/hr
2.205E-06 Ib/mg x Mf x dscfh x 1/Vmstd = 3.3892
ANIC CPM EMISSI TE, (Ib/hr
.205E-06 Ib/mg x Mi x dscfh x 1/Vmst = 2.4254
N PM N RATE
2.205E-06 Ib/mg x Mo x dscth x 1/Vmstd = 0.3813
RED P T ] | = 6.1958
CALCULATION OF PERCENT ISOKINETIC VARIATION
100 % x (0.09450 x Ts°R x Vmstd) / (Ps x Vs x An x minutes x (1-Bws)) = 994
Gas Temperature, Ts°R = 834.4 Gas Velocity, Vs =  38.5
Absolute Gas Pressure, Ps = 29.78 1-Bws= 0.948
Area of Nozzle (sq.ft.), An = 0.0005761 minutes = 60

dscf

dscfh
mg
mg

mg

gr/dscf

gr/dscf

gr/dscft

gr/dscf

Ib/hr

Ib/hr

ib/hr

Ib/hr

%
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Environmental Monitoring & Technologies,

Inc.

EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary

Company Rockwell Lime
Location Manitowoc, WI
Source Lime Kiln Baghouse Outlet

Run # 3

Bate 11.24-88
Barometric (Pbar) 29.80 in.Hg Static Pressure (Pg) -0.22
Meter Y Factor (Y) 0.9969 Volume Measured (Vm) 46.970
Stack Area (As) 27.494 sq. ft. Square Root delta P 0.5690
Oxygen 140 % AH 247
Carbon Dioxide  13.0 % Gas Temperature (Ts) 371.4
Impinger Condensate (Wi) 46 mL Meter Temp. (Tm)  53.8
Silica Gel Gain (Ws) 14 ¢ CPM Inorganic Mass (Mi)  30.1
Front ¥z Particulate (Mf) 11.2 mg CPM Organic Mass (Mo)  10.7
Run Time 60 minutes Nozzie Diameter (Dn) 0.325

GAS SAMPLE VOLUME, DRY. STANDARD_CONDITIONS (Vrmstd)
17.64 x Vm x Y x (Pbar + "H/13.6) x 1/Tm°R

1

VOLUME OF WATER IN GAS SAMPLE. STANDARD CONDITIONS (Vwstd)
(Wi x 0.04707) + (Ws x 0.04715)

It

PROPORTIONAL MOISTURE CONTENT OF GAS BY VOLUME (Bws)
Vwstd / (Vmstd + Vwstd)

imn

LECULAR WE B
(0.44 x CO2%)+(0.32 x 02%)+(0.28 x (100 - 02% - CO2%))

WEIGHT, W
(Md x (1-Bws))+ (18 x Bws)

| TUBE C FICIENT =
ABSOLUTE GAS PRESSURE, (Ps) Pbar + (Static Pressure/13.6)

GAS VELOCITY. (Vs
85.49 x Cp x Square Root delta P x ((Ts°R/(Ps x Ms))*¥%)

1l

1

GAS VOLUME FLOW RATE, (acfm) - Stack Area x Vs x 60
GAS VOLUME FLOW RATE, {scfim)

acfm x Tstd x Ps / (Ts°R x Pstd)

GAS VOLUME FLOW RATE. (scfh) scfm x 60 =

GAS VOLUME FLOW RATE, (dscfm)
(1-Bws) x acfm x Tstd x Ps / (Ts°R x Pstd)

GAS VOLUME FLOW RATE, (dscfh) dscfm x 60

in.H20
cubic ft.
in.H20
in.H20
°F

°F

mg

mg
inches

48.203

2.825

0.055

5.5

30.64

29.94

0.84

29.78

39.5

65084.7

411464

2468783.9

38868.2

2332093.0

dscf

scf

% by volume

{b/Ib-mole

ib/lb-mole

in. Hg

ft/sec.

acfm

scfm

scfth

dscfm

dscfth
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Environmental Monitoring & Technologies, Inc.
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary

Company Rockwell Lime
Location Manitowoc, Wi
Source Lime Kiln Baghouse Outlet
Run # 3
Date 11-24-98

GAS SAMPLE VOLUME, DRY STANDARD CONDITIONS (Vmstd)

PROPORTIONAL MOISTURE CONTENT OF GAS BY VOLUME (Bws)
GAS VOLUME FLOW RATE, (dscfh)

ERONT %, PARTICULATE MASS, FILTER AND PROBE WASH (Mf)
CONDENSIBLE PARTICULATE MATTER (CPM), INORGANIC MASS (Mi)
CONDENSIBLE PARTICULATE MATTER (CPM), ORGANIC MASS (Mo)

ERONT % PARTICULATE CONCENTRATION, (qgr/dscf)
Mf x 0.001g/mg x 1/Vmstd x 15.43 gr/g

INORGANIC CPM CONCENTRATION, (gr/dscf)
Mi x 0.001g/mg x 1/Vmstd x 15.43 gr/g

ORGANIC CPM CONCENTRATION, (gr/dscf)
Mo x 0.001g/mg x 1/ Vmstd x 15.43 gr/g

TOTAL MEASURED PARTICULATE MATTER CONCENTRATION. (gr/dscf)

ERONT Y2 PARTICULATE EMISSION, RATE, (Ib/hr)
2.205E-06 Ib/mg x Mf x dscfh x 1/Vmstd

INORGANIC CPM EMISSION RATE, (Ib/hr)
.205E-06 {b/mg x Mi x dscfh x 1/Vmstd

QORGANIC CPM EMISSION RATE, (Ib/hr)
2.205E-06 Ib/mg x Mo x dscfh x 1/Vmstd

TOTAL MEASURED PARTICULATE EMISSION RATE, (lb/hr)

CALCULATION OF PERCENT ISOKINETIC VARIATION
100 % x (0.09450 x Ts°R x Vmstd) / (Ps x Vs x An x minutes x (1-Bws))

Gas Temperature, Ts°R = 8314 Gas Velocity, Vs =
Absolute Gas Pressure, Ps = 29.78 1-Bws=

Area of Nozzle (sq.ft.), An = 0.0005761 minutes =

39.5
0.945
60

48.203

0.055

2332093.0

11.2

30.1

10.7

0.0036

0.0096

0.0034

0.0166

1.1948

3.2110

1.1415

5.5473

98.7

dscf

dscfh
mg
mg

mg

gr/dscf

gr/dscf

gr/dscf

gr/dscf

b/hr

Ib/hr

Ib/hr

tb/hr

%
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Environmental Monitoring & Technologies, Inc.
Method 202 Inorganic CPM Calculations

Company Rockwell Lime
Location Manitowoc, W!
Source Lime Kiln Exhaust

Date 11-24-98
INPUT DATA:

RUN 1 RUN 2 RUN 3
Inorg CPM, mg 51.2 221 27.8
impinger vol.,"mL 240 255 245
IC aliquot, mL 5 5 5
S04 conc, mg/mL 0.0900 0.0749 0.3420
Mc = K x (S04 conc.) x (impinger vol)
Mi = (inorg CPM) x (impinger vol/(impinger vol - IC aliquot)) - Mc

Mc = mass of the NH4+ added to sample to form ammonium sulfate
K =-0.0208 (constant)
Mi = (Corrected) Mass of Inorganic CPM, mg

CALCULATIONS:
RUN 1 RUN 2 RUN 3
Mc (mg) 0.4 -0.4 1.7
Mi (mg) 52.7 22.9 30.1



Wi N - & aaEEEEa &
Environmental Monitoring & Technologies, Inc.
Continuous Emission Monitor Field Data Sheet - CEM I.D. | CEM |D.
Company _sam kW:x ” Linn® Cylinder# | Cert. Conc. | PSI| | Type | Cylinder# | Cert. Conc. | PSt | Type SPAN VALUE
Location M (¢ 10433 YO 8‘1 108 |40 vOC
SOUITCG l.r,.*-".Q Wihn = w\mwﬁT (e (ﬁShg'H( % /980 KC/?/_ . NOx |
Run # ccC 2""‘”9 H5 0 1206 CO.
Date _/1-24-4 ¥ 3848 24 G [900 s02 4O
02
Cco2|
CEM LD, 4972 CEM1.D. CEM I.D. _ _ CEMID.
Parameter 502 Parameter _______ Parameter _ Parameter
Time Conc. Comments Time Conc. Comments Time Conc. Comments Time Conc. Comments
O &4l # Dicect
Al 950 | 1!
o081 | 46 | T
O %50 @ Pix § |
145U yso | T |
Ao | s o Biu S
o%n7 | zue | Biu S
O iﬁ 0 : Z‘trofpr‘?
Q95| 450 |[Calfpre
[/OO0Y | Run!l [€Z1S0 3z 13.S
W | pcf‘/ﬂcﬁ’
/120 | Y5> Yaw//o;f
v 20 &Q\QA(\L 07 1%_‘8 P2 \ 3. O
3] loce [zt
52 0o | prt sl —
12ue | Run3 [0yacol 13 ¢
615 | (cul\ g huR D‘uc (17°d
/ H 1‘/? b 2 %o
(M55 5T | o




E,.: MMDDYY  TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, Wi

112498 8:25 0.1
112498 8:26 0.1 Calibration Data in BOLD
112498 8:27 -0.1 Test Data UNDERLINED
'3 112498 8:28 0.1
i 112498 8:29 0.0
112498 8:30 0.0
112498 8:31 0.0
112498 8:32 4.9
112498 8:33 294.4
™ 112498 8:34 347.9
w 112498 8:35 335.9
112498 8:36 322.9
i 112498 8:37 189.0
m 112498 8:38 5.3
112498 8:39 0.8
112498 8:40 0.4
m 112498 8:41 0.2
112498 8:42 0.1
112498 8:43 135.4
w 112498 8:44 285.1
112498 8:45 450.3
_ 112498 8:46 452.0
;ﬁ 112498 8:47 354.9
w 112498 8:48 46.9
i 112498 8:49 232.8
: 112498 8:50 245.7
w 112498 8:51 245.8
112498 8:52 225.3
: 112498 8:53 19.9
n 112498 8:54 4.0
. 112498 8:55 2.5
112498 8:56 5.9
‘ 112498 8:57 361.3
112498 8:58 209.0
112498 8:59 249.7
; 112498 9:00 155.1
m 112498 9:01 1415
' 112498 9:02 383.8
112498 9:03 450.5
w 112498 9:04 450.6
112498 9:05 320.5
- 112498 9:06 238.3
112498 9:07 2427
' 112498 9:08 239.7
112498 9:09 43.6
' 112498 9:10 5.7
112498 9:11 3.1
112498 9:12 2.2
112498 9:13 6.0
' 112498 9:14 261.1
112498 9:15 360.5
112498 9:16 366.1
. 112498 9:17 365.8
112498 9:18 3923
112498 9:19 350.9
. 112498 9:20 3339
112498 9:21 330.9
112498 9:22 345.0
. 1



MMDDYY  TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, Wi

u; 112498 9:23 347.6
and 112498 9:24 380.1
112498 9:25 400.2

‘ 112498 9:26 397.6
112498 9:27 375.3

112498 9:28 312.9

) 112498 9:29 1283.1
.i 112498 9:30 242.1
' 112498 9:31 250.8
ﬁ 112498 9:33 304.8
112498 9:34 312.9

: 112498 9:35 325.4
m 112498 9:36 339.4
112498 9:37 290.4

112498 9:38 277.3

g 112498 9:39 2698
- 112498 9:40 265.0
112498 9:41 305.3

i 112498 9:42 322.9
l 112498 9:43 330.4
112498 9:44 427

; 112498 9:45 6.4
ﬂ 112498 9:46 3.5
112498 9:47 2.4

Lo 112498 9:48 40.4
' 112498 9:49 403.6
! 112498 9:50 450.7
. 112498 9:51 451.3
l 112498 9:52 294.9
: 112498 9:53 21.6
112498 9:54 7.0

l 112498 9:55 4.0
_ 112498 9:56 116.9
112498 9:57 288.9

‘ 112498 9:58 367.5
l 112498 9:59 400.0
112498 10:00 468.1

112498 10:01 471.4

i 112498 10:02 4412
112498 10:03 457 .4

, 112498 10:04 390.7
' 112498 10:05 378.1
112498 10:06 362.4

112498 10:07 342.0

! 112498 10:08 321.2




MMDDYY  TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, Wi

112498 10:09 355.0 START RUN 1
112498 10:10 3711.9
112498 10:11 314.2 AVERAGE CONCENTRATION
112498 10:12 331.5
112498 10:13 303.8 SO2 380.6 ppm
112498 10:14 307.6 %
112498 10:15 297.3
112498 10:16 3289 AVERAGE CALIBRATION
112498 10:17 354.2
112498 10:18 414.7 ZERO CAL.
112498 10:19 441.9 S02 1.7 ~ 450.8 ppm
' 112498 10:20 461.5
112498 10:21 4773
112498 10:22 438.1
112498 10:23 422.3 FINAL CALIBRATION CORRECTED TEST RESULTS
112498 10:24 363.6
112498 10:25 3703

112498 10:26 387.2
112498 10:27 4305
112498 10:28 428.7

112498 10:29 398.7
112498 10:30 434.8
112498 10:31 4069
112498 10:32 3831
112498 10:33 3745
112498 10:34 3879

112498 10:35 434.0
112498 10:36 481.1
112498 10:37 479.6
112498 10:38 492.5

112498 10:39 467.9
112498 10:40 446.5
112498 10:41 389.2
112498 10:42 347.7
112498 10:43 345.1
112498 10:44 349.8
112498 10:45 405.6

112498 10:46 -~ 4384
112498 10:47 4550
112498 10:48 451.5
112498 10:49 413.7
112498 10:50 382.6
112498 10:51 35937

112498 10:52 3476
112498 10:563 371.0
112498 10:54 384.5

112498 10:55 4054
112498 10:56 384.5

112498 10:57 383.0
112498 10:58 3786
112498 10:59 360.7
112498 11:00 326.1
112498 11:01 3276
112498 11:02 335.8
112498 11:03 3422
112498 11:04 3234

112498 11:05 2969
112498 11:06 2939
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MMDDYY TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, Wi

H 112498 11:07  256.1
a 112498 11:08 2155
112498 11:09 283.1 END RUN 1
' 112498 11:10 298.5 * Corrected SO2 calculated as follows
t 112498 11:11 300.4 2 conc.-Avg. zero)x{Cal. gas conc.)/( Avg. cal.-Avg. zero)
112498 11:12 122.3 SO2 cal gas = 450 ppm
' 112498 11:13 6.6
| 112498 11:14 2.3 ** SO2 Ib/hr calculated as foltows :
112498 11:15 1.1 (Flow,dscfh) x (Corrected SO2 ppm x 64.06) / (385.26E06)
112498 11:17 0.2
112498 11:18 -0.0
112498 11:19 -0.1
112498 11:20 18.3
112498 11:21 383.8
112498 11:22 445.2

112498 11:23 449.0
112498 11:24 450.2
112498 11:25 451.0
112498 11:26 401.8

|
| |
1 112498 11:27 45.0
112498 11:28 8.4
! 112498 11:29 35
M, - 112498 11:30 1.7
112498 11:31 0.8
112498 11:32 0.2
. 112498 11:33 -0.1
112498 11:34 0.3
112498 11:35 0.4
- 112498 11:36 0.6
- 112498 11:37 0.8
112498 11:38 0.8
- 112498 11:39 -0.9
112498 11:40 0.9
112498 11:41 05
@ 112498 11:42 0.6
112498 11:43 0.7
112498 11:44 05
- 112498 11:45 0.6
m 112498 11:46 0.8
' 112498 11:47 0.6
112498 11:48 91.4
. 112498 11:49 360.9
112498 11:50 382.2
112498 11:51 399.6
m 112498 11:52 336.3

112498 11:53 297.5
112498 11:54 2791
112498 11:55 291.9

112498 11:56 289.2
112498 11:57 320.8
112498 11:58 3151
112498 11:59 312.8




MMDDYY TIME  SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, W
112498 12:00 338.5 START RUN 2
112498 12:01 3117
112498 12:02. 312.9 AVERAGE CONCENTRATION
112498 12:03 3072
112498 12:04 2938 802 369.7 ppm
112498 12:05 307.0 %
112498 12:06 304.0
112498 12:07 346.6 AVERAGE CALIBRATION
112498 12:08 3351
112498 12:09. 3533 ZERO CAL.
112498 12:10 3579 SO2 0.8 449.8 ppm
112498 12:11 333.6
112498 12:12 3069
112498 12:13 293.1 =
112498 12:14 3079 FINAL CALIBRATION CORRECTED TEST RESULTS
112498 12:15 346.4
112498 12:16 360.1
112498 12:17 356.2
112498 12:18 3712
112498 12:19 3317
112498 12:20 316.4
112498 12:21 3032
112498 12:22 2925
112498 12:23 318.14
112498 2:24 3530
112498 12:25 3569
112498 12:26. 365.2
112498 12:27 369.1
112498 12:28 346.8
112498 12:29 3322
112498 12:30 3095
112498 12:31 332,
112498 12:32 331.8
112498 12:33 374.8
112498 12:34 4006
112498 12:35 3834
112498 12:36 416.8
112498 12:37 385.2
112498 12:38 388.8
112498 12:39 358.6
112498 2:40 367.7
112498 12:41 3732
112498 12:42 440.2
112498 12:43 4739
112498 12:44 466.5
112498 12:45 451.2
112498 12:46 431.6
112498 12:47 408.7
112498 12:48 390.2
112498 12:49 3977
112498 12:50 391.0
112498 12:51 462.7
112498 2:52 466.1
112498 12:563 4741
112498 12:54 486.7
112498 12:55 4333
112498 12:56 426.3
112498 12:57 383.1



MMDDYY TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, Wi

' 112498 12358 3809
112498 12:59 3716
112498 13:00 431.2 END RUN 2
' 112498 13:01 4497 * Corrected SQO2 calculated as follows :
112498 13:02 441.0 2 conc.-Avg. zero)x(Cal. gas conc.)/( Avg. cal.-Avg. zero)
112498 13:03 457.2 S0O2 cal gas = 450 ppm
'3 112498 13:04 395.2
l 112498 13:05 363.3 ** S02 Ib/hr calculated as follows :
112498 13:06 329.9 (Flow,dscfh) x (Corrected SO2 ppm x 64.06) / (385.26E06)
it 112498 13.07 329.5
u 112498 13:08 343.9
112498 13:09 254.8
112498 13:10 11.8
112498 13:11 2.0
112498 13:12 0.4
112498 13:13 18.7

112498 13:14 122.3
112498 13:15 132.5
112498 13:16 139.5
112498 13:17 126.6
112498 13:18 128.5

112498 13:19 119.5

P 112498 13:20 117.5
' 112498 13:21 6.6
112498 13:22 6.5

: 112498 13:23 0.3
' 112498 13:24 -1.1
’ 112498 13:25 1.3
112498 13:26 -0.7

l 112498 13:27 -0.7
112498 13:28 -0.9
112498 13:29 1.6

' 112498 13:30 26.9
i 112498 13:31 304.0
112498 13:32 447.0

112498 13:33 451.1

112498 13:34 446.3

112498 13:35 109.2

112498 13:36 11.8

112498 13:37 5.1

112498 13:38 2.9

112498 13:39 17

112498 13:40 136.9

112498 13:41 368.8
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MMDDYY  TIME  SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, WI

ﬂ 112498 13.42 386.1 START RUN 3
112498 13:43 385.5
112498 13:44 4015 AVERAGE CONCENTRATION
H 112498 13:45  464.1
112498 13:46 474.3 S0O2 395.0 ppm
112498 13:47 464.1 %
' 112498 13:48 476.2
: 112498 13:49 4333 AVERAGE CALIBRATION
112498 13:50 442.3
112498 13:51 4226 ZERO CAL.
112498 13:52 4221 S02 2.6 450.2 ppm
112498 13:53 4104
112498 13:54 4921
m 112498 13:55 4764
112498 13:56 481.3 FINAL CALIBRATION CORRECTED TEST RESULTS
112498 13:57 4822
u 112498 13:58 4401
112498 13:59 4231
112498 14:00 380.4
‘ 112498 14:01 376.3
112498 14:02 393.0
112498 14:03 433.9
" 112498 14:04 4838
112498 14:05 471.8
112498 14:06 469.2
112498 14:07 457.6
‘ 112498 14:08 436.0
112498 14:09 378.8
_ 112498 14:10 382.3
‘ 112498 14:11 4123
112498 14:12 479.9
112498 14:13 250.3
' 112498 14:14 417
e 112498 14:15 17.7.
112498 14:16 1408
l 112498 14:17 212.4
112498 14:18 238.2
112498 14:19 261.0
E 112498 14:20 278.8 «
/ 112498 1421 3618
112498 14:22 388.5
112498 14:23 366.7.
‘ 112498 14:24 448.5
112498 14:25 4272
112498 1426 392.0
u 112498 14:27 365.7
112498 14:28 3743
112498 1429 4062
1 112498 14:30 403.5
112498 14:31 4341
112498 14:32 438.2
‘ 112498 14:33 461.8
112498 14:34 467.3
112498 14:35 4315
112498 14:36 416.6
112498 14:37 430.4
112498 14:38 4432
112498 14:39 416.0




MMDDYY  TIME SO2 ppm  Rockwell Lime, Lime Kiln Exhaust, Manitowoc, Wi
112498 14:40 420.5
112498 1441 414.9
112498 14:42 404.3 END RUN 3
112498 14:43 446.6 * Corrected SO2 calculated as follows :
112498 14:44 443.4 2 conc.-Avg. zero)x(Cal. gas conc.)/( Avg. cal.-Avg. zero)
112498 14:45 2421 SO2 cal gas = 450 ppm
112498 14:46 9.8
112498 14:47 4.6 ** S02 Ib/hr calculated as follows :
112498 14:48 3.5  (Flow,dscfh) x (Corrected SO2 ppm x 64.06) / (385.26E06)
112498 14:49 2.1
112498 14:50 2.8
112498 14:51 452.9

* 112498 14:52 449.9
112498 14:53 220.0
112498 14:54 74.5
112498 14:55 -999.0
112498 14:56 -999.0
112498 14:57 -999.0
112498 14:58 -999.0
112498 14:59 -999.0
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Appendix B

Laboratory Results
Chain of Custody Records
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Environmental Monitoring and Technologies, Inc.
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